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PURPOSE: To reduce reverse 
current at a base-coHector 
junction and to suppress its 
dispersion by forming a 
reverse conductivity region 
layer having a shallow low- 
doped region layer and a deep 
high-doped region layer in a 
conductivity-I semiconductor 
substrate and by making this 
low-doped region layer 
incorporate a conductivity-I 
region layer. 

CONSTITUTION: Boron 
ions are implanted into an n- 
type Si substrate 13 at an 
acceleration energy of about 
IMeV and a dosage of 
3*1014cm-2 or more to form 
a P-type high-doped ion 
implanted layer 17a. Next, 
boron ions are implanted at an 
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60KeV and a dosage of about 
1 *1012cm-2 to form a low- 
doped ion implanted layer 
18a. Then, heat treatment is 
conducted for about 30min at 
a temperature of about 1000° 
C to form a high- doped 
region layer 1 7 and a low- 
doped region layer 18: these 
two layers serve as collector 
region layers 19 (reverse 
conductivity region layer). 
Successively, phosphorus ions 
are implanted selectively into 
the low-doped region layer 18 
at an acceleration energy of 
about 160Kev and a dosage of 
about 1 x 1014cm-2 to form a 
conductivhy-1 region layer 2. 
This process can provide 
vertical bipolar transistors of 
small absolute value of 
leakage current in a collector- 
base junction and small 
dispersion in hFE, 
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